Le lambeau en clef de voû te: une série de cas pour en démontrer la conception, l'utilisation et les applications pratiques Abstract Introduction: The keystone design perforator island flap is a trapezoidal-shaped random perforator island flap with many advantages over primary closure, skin grafting, and other local flaps for soft tissue reconstruction commonly encountered with cancer excisions. Methods: This case series of 39 keystone flaps in 37 patients reviews the practical design, use, and applications of the flap while highlighting certain important considerations. Keystone flaps were designed as in the original description, with a minor modification in the lower extremity where a higher flap to defect width ratio was used. Results: Defects varying in size from 6 to 63 cm 2 were reconstructed in 23 males and 14 females ranging in age from 49 to 89. In all 39 cases, there were 2 minor complications of partial flap dehiscence and no major complications such as partial or complete flap loss. Conclusion: The keystone flap is a versatile and reliable flap with applications almost anywhere on the body. A higher ratio of flap width to defect width up to 1:3 is more appropriate for the lower extremity where tension is higher.
Introduction
The keystone design perforator island flap is a relatively new technique for soft tissue reconstruction. Simply known as the keystone flap, it was first described in the literature by Behan in 2003. 1 The flap draws inspiration for its name from the curvilinear trapezoidal design of ancient Roman arches.
The keystone flap is a random perforator island advancement flap that primarily serves as an alternative to primary closure or skin grafting for various sized soft tissue defects. It presents numerous advantages over primary closure and skin grafting including reduced tension, improved aesthetic outcome, avoiding resection of healthy dog ear tissue, simpler equipment requirements, shorter hospital stays, simpler wound care, reduced need for splinting, and no distant donor site defect. [1] [2] [3] [4] [5] This is a case series of 39 keystone flaps done in 37 patients from 2014 to 2016, demonstrating practical designs and applications of this versatile reconstructive technique.
Methods
Behan's original keystone flap description was followed for all reconstructions. 1 An elliptical defect was first created during soft tissue excision followed by design of a larger elliptical keystone flap adjacent to the defect in the same longitudinal axis in a dermatomal distribution on the side with the best tissue laxity properties. The flap was incised on all sides and bluntly dissected down to fascia. The flap was advanced into the defect and secured with 3 sutures. The midline apices were closed with double advancing V-Y flaps, and the rest of the flap was sutured in place with the remaining secondary space opposite the defect closed primarily. [1] [2] [3] [4] [5] Patients were seen in follow up for suture removal at 2 to 3 weeks postoperatively and then again as needed. 
Results
A total of 39 keystone flaps were done in 37 patients over 2 years by 1 surgeon. The patient group was composed of 23 males and 14 females, ranging in age from 49 to 89. Keystone flaps were used to reconstruct soft tissue defects from excisions of basal cell carcinomas (22), squamous cell carcinomas (11), melanomas (5), and dermatofibroma (1; Table 1 ). Keystone flap locations included the lower extremity (25), upper extremity (8), back (4), and head (2; Table 2 ). Defects varied in size from 6 to 63 cm 2 ( Table 3 ). There were 2 cases of partial wound breakdown where a small (<3 cm) area dehisced at the leading flap edge but healed with conservative management using Vaseline. There were no cases of intraoperative complications, complete flap loss, or flap failure (Table 4 ).
Discussion
The keystone flap is a versatile and reliable alternative to primary closure, skin grafting, and other local flaps. Avoiding skin grafting has many benefits including reduced equipment requirements, no prolonged dressings, and no splinting (Figures 1 and 2) . Unlike most local skin flaps, it requires virtually no undermining, thereby preserving all fasciocutaneous and musculocutaneous perforators in the subcutaneous base below. Although mapping out perforators for basic keystone flaps is unnecessary, knowledge of perforasomes and even Doppler imaging can be useful for very large flaps. A Doppler was not used for any of the flaps in this case series. [6] [7] [8] [9] [10] Along with the original description, many modifications have been proposed. 1, 11, 12 In our experience, the basic keystone flap is usually sufficient for closure of most cancer excision defects up to 63 cm 2 in size. Although the original 1:1 defect to flap width ratio is sufficient for areas with good skin laxity, the lower extremity presents more of a challenge with tension. In the lower extremity, a ratio up to 1:3 facilitates closure by reducing tension (Figures 3 and 4 ). 4 When tension occurs during flap inset, it is most prominent at the leading edge of the flap ( Figure 5 ). If there is any concern about the closure at this leading edge, the flap can be converted to a type IIA, IIB, or III flap. As described in Behan's original article (2003), a type IIA keystone involves incising the deep fascia along the greater curve of the flap, a type IIB involves skin grafting the donor site of the flap rather than closing it primarily, and a type IIIB flap is designed as a bilateral keystone advancement. 1 The keystone flap can be used on almost any part of the body with particular attention to high-risk areas such as the scalp. In the scalp, vascularity relies more heavily on the epicranial aponeurosis layer and a circumferential aponeurotic incision can devascularize the entire flap. 13 However, if the lateral incisions are made superficial to the aponeurosis in the subcutaneous layer, the posterior greater curve of the flap can be incised through aponeurosis. This combination of incisions allows for excellent advancement while maintaining perfusion laterally. Since the keystone flap is closed primarily at the posterior greater curve, there is no alteration in hairline that can occur with other local flaps ( Figure 6 ).
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